76-electrode high density EEG provides reduced localization error assessed by surgical resection outcome, in comparison to conventional 32-elecrtrode EEG.
h i g h l i g h t s
76-electrode high density EEG provides reduced localization error assessed by surgical resection outcome, in comparison to conventional 32-elecrtrode EEG.
Source localization accuracy resulting from the realistic geometry BEM head model was substantially better than that resulting from the spherical head model.
a b s t r a c t
Objective: The aim of this study is to investigate the use of interictal spikes to localize epileptogenic brain from noninvasive scalp EEG recordings in patients with medically intractable epilepsy. Methods: Source reconstructions were performed using a high density electrode montage and a low density electrode montage by means of a distributed source modeling method. The source of interictal spike activity was localized using both a realistic geometry boundary element method (BEM) head model and 3-shell spherical head model. Results: In the analysis of 7 patients, the high density electrode montage was found to provide results more consistent with the suspected region of epileptogenic brain identified for surgical resection using intracranial EEG recordings and structural MRI lesions, as compared to the spatial low density electrode montage used in routine clinical practice. Furthermore, the realistic geometry BEM head model provided better source localization. Conclusions: Our results indicate the merits of using high density scalp EEG recordings and realistic geometry head modeling for source localization of interictal spikes in patients with partial epilepsy. Significance: The present results suggest further improvement of source localization accuracy of epileptogenic brain from interictal EEG recorded using high density scalp electrode montage and realistic geometry head models. Ó 2010 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
In the surgical therapy of intractable epilepsy patients, it is essential to accurately localize the epileptogenic brain generating seizures. The electrocorticogram (ECoG) recorded from subdural grid electrodes has been the gold standard for defining epileptogenic regions (Engel et al., 1981) . However, the invasiveness, risk of morbidity, and high cost of this technique have stimulated the search for less invasive methods to localize the epileptogenic brain in patients with medically resistent epilepsy (Huppertz et al., 2001b) . As a result, many noninvasive functional imaging methods such as functional MRI (fMRI), single photon emission computed tomography (SPECT), and positron emission tomography (PET) have been used in the presurgical assessment of epilepsy patients. Compared with these techniques, electroencephalography (EEG) remains crucial in the identification of epileptogenic regions in refractory partial epilepsy (Diekmann et al., 1998; Ding et al., 
